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1.0 TINTRODUCTION

This report is a compilation of all official measurements for
Apollo Mission A-202, reflecting the official measurement
parameters as approved by the Instrumentation Requirements

Group (IRG) at MSC-ASPO, Houston and will be revised periodically
to ensure the availability of current information.

Mission A-202 will consist of a Saturn 1-B launch vehicle/
spacecraft O0ll configuration and will accomplish an unmanned,
long lob, super circular, high-heat-load entry mission.
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2.0 MEASUREMENT SYSTEMS

On Apollo Block I flight vehicles, there are normally two basic
telemetry systems, (or classifications); one for operational
measurements and one for flight qualification measurements.

These two classifications are sub-divided into categories and the
measurements appearing in the measurements requirements list are
coded (See Section 3.8) in accordance with the following:

Apollo Spacecraft Measurement Classification/Categories

Class Category Primary Usage

FIXED REQUIREMENTS

1 Spacecraft Management
Operational 2 Spacecraft Performance Mission
Evaluation
3 Preflight Ground Checkout

VARIABLE REQUIREMENTS

Flight 4 System Qualification and Verifi-
Qualification cation
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3.0 MEASUREMENT LIST FORMAT AND NOMENCLATURE

The measurement requirement list contains all of the existing
flight and some of the GSE measurement parameters. These
parameters are grouped by spacecraft systems.

The format and nomenclature are as follows:

3.1 Measurement Identification

The measurement identification number consists of seven

alphanumeric

characters (letters and numbers).

Module Code - The first character, alphanumeric, designates
the measurement location by module:

A

B

C

L

S

Adapter

Launch Vehicle
Command Module
Launch Escape Tower

Service Module

Subsystem Code - The second character, alphanumeric, denotes

the system within which the measurement originates.

A

C

Structures

Electrical

Launch Escape

Earth Landing
Environmental Control
Guidance and Navigation
Stabilization and Control
Life Systems

Flight Technology



S

T

Identity Code - Characters three through six, numerical,

are assigned.

Parameter Code - The seventh character, alphanumeric,

Propulsion

Reaction Control

Crew Safety

Communications and Instrumentation

denotes measurement classification.

A

B

Acceleration
Phase
Current
Vibration
Power
Frequency
Force
Position
Biomedical
Radiation
Velocity
Mass
Pressure
Quantity
Rate

Strain
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3.3

3.4
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T Temperature

v Voltage

W Time

X Discrete Event
Y Acoustical

Z Ph-Acidity

The following sketch shows an example of a measurement
number.

Module Subsystem Identity Parameter
Code Code Number Code
\ T 1 /r
c A 9099 S

Measurement Description

The measurement description is a brief, definitive title
given to each measurement. Standard abbreviations are
used where applicable to keep the measurement description
length, including spaces, within 32 characters.

.

Accessibility

Accessibility refers to the locations where the measure-
ments may be made available (i. e., Telemetry, DISP,
GSE)

Telemetry (IM)

Telemetry is the radiated or land line (coax) transmission
of information from a spacecraft to a ground station. The
Apollo program will use several telemetry methods, and
within each method, there will be various types of signals.¥¥
The telemetry and tape recorder transmission and recording
modes used in the telemetry column in the spacecraft 0l1
measurement list are as follows.
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3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

Pulse Code Modulation (PCM)

Pulse code modulation is a method of sampling and coding
information and of transmitting it as a composite serial
signal. The use of pulse code modulation in the measure-
ment list refers to analog measurements digitally coded
into eight-bit words for operational telemetry.

Minimum Data Mode (PCM+)

Flight critical measurements are coded with a PCM+. They
will be monitored when the PCM system is operated on
slow format

Pulse Code Modulation Events (PCME)

The pulse code modulation events method is the same as
the pulse code modulation method, except that it uses
special techniques to monitor events (e. g., on-off
and open-close). Only one-bit words (operational) are
used.

Pulse Code Modulation Digital (PCMD)

Pulse code modulation digital is used for very special
types of monitoring requiring extra high accuracy, for
grouping associated functions (events), and for monitor-
ing signals already in the digital form.

Flight Qualification (FQ)

Flight qualification refers to those measurements
required early in the flight program to qualify the
vehicle for flight, after which they may no longer
be needed. They are not a part of the standard
spacecraft design configuration. These measurements
are telemetered using a PAM/FM/FM system.

Flight Qualification Tape Recorder (FQ-TR)

>~

Those R&D measurements recorded on the flight qualifi-
cation tape recorder use the above coding.

%k All signals brought to Apollo telemetry will also be available

at a J-box or distribution panel.
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3.4.8

3.5

3.6

3.6.1

3.6.1.1
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Tape Recorder (TR)

Those measurements recorded on the operational tape
recorder use the above coding.

Flight Qualification Low Level Pulse Code Modulation
(FQ-LL PCM)

The above coding refers to low-level strain measure-
ments when applicable. (Not applicable to SC 011)

Displays (DISP)

These are measurements displayed for the astronauts.
Coding designations include M for meter, L for on-off
light, S for selectable (single meter or light to monitor
more than one function), TB for talkback, and X for a

not yet defined display. An asterisk beside a display
measurement indicates that it is also on the master
caution and warning display panel.

Ground Support Equipment (GSE)

The ground support equipment codes appearing in the
spacecraft 0l1l measurement list are as follows:

Acceptance Checkout Equipment (P)

On flight vehicles, acceptance checkout equipment
(ACE) will be used at the preflight checkout area
and the launch pad. It may also be used during
systems and combined systems test. Acceptance check-
out equipment carry-on will be used to sample those
measurements designated by an AP, TP, or P in the
ground support equipment column.

Access Points (A)

Access points are points in the command module

that are physically accessible to the astronaut during
flight. These points may be on the panel of the equip-
ment involved or on a separate panel for remote pickups.
Normally, the only wiring required for an access point
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3.6.1.2

3.6.1.3

3.6.2

3.6.3

3.7

3.8

will be on a tee from the main instrumentation wire to

the front panel of the equipment. If the measurement is

not in this category, then special wiring must be provided
from the pickup point to the separate panel in the command
module. Access point signals need not be signal conditioned.

Test Points (T)

Test points are points in a system that may be used by
ground support equipment for checkout. They need not be
signal conditioned. Test points from a particular system
will be brought to a common panel in order to provide
availability in the vertically mated configuration.

These test points are not accessible after close-out in
preparation for a flight.

Radio Frequency (RF)
RF measurements are required to check out the RF link
Special Test Unit

The Special Test Unit (STU) will be used for individ-

ual and combined systems tests. It will provide stimuli
and monitor responses during all levels of testing. An
"S" in the GSE column is the coding used to indicate

those measurements to be monitored by STU. Not applicable
to spacecraft 011.

Umbilical (U)

On flight vehicles, measurements through the GSE
umbilicals will be used to determine final preflight
status. USM denotes the umbilical from the service
module, USI the umbilical from the Saturn 1 vehicles.

Measurement Source (§)
This column is not used on SC-011.
Category (%)

A1l, 2, 3 or 4 is used in this column. See table in
Section 2 for explanation of categories.
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3.9 Priority (R)
All primary and secondary measurements as indicated at
the time of the measurement list are defined as
follows:
Primary (P)

Primary measurements are required as follows:

1. For real time display during the Apollo flight mission
to observe system performance and analyze trends.

2. For verification of spacecraft onboard displays.
3. For rapid evaluation of general spacecraft status.
4. For abort or launch contingency.

5. For providing information directly concerned with
crew safety.

Secondary (S)

Secondary measurements are required as diagnostic backup
to primary measurements.

3.10 Ground Operational Support System (§)

An "X" in this column in association with an operational
flight telemetry measurement indicates that measurement
is ground displayed at the ground tracking and monitor
stations located around the world,

3.11 Response
Rate

The rate indicates the sampling rate desired on each
measurement, i. e,, 1, 10, 50, 100 or 200. .

Unit
The unit column indicates the sample rate units, 1. e.,

S/S (samples per second), CPS (cycles per second) or
KC (thousands cycles per second).
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3.12

3.13

Data Range

The data range denotes the required instrumentation
range (upper and lower limits) of the measurement.
No data is required beyond these limits.

Low

The low column indicates the minimum limit.
High

The high column designates the maximum limit.
Engineering Unit

The unit column denotes the engineering units of the
data monitored. Appropriate abbreviations are used.
(See Appendix A).

Location

The following is the measurement axis system only and
should not be confused with the spacecraft reference
axis system. All measurement locations are referenced
from the X, Y and Z axes, the dimensions being in
inches and degrees. The X axis is the vertical center-
line of the vehicle, the +Z -Z axis being a plane
including the X axis and the center of the escape
hatch. The +Y -Y axis is a plane at right angles to
the +Z -Z axis at the X axis and including it. See
figure 1 (c).

These references hold true whether polar or rectangular
coordinates are used. The location coordinates denote
the physical location where the measurement is taken.

when the location is given in golar coordinates, it is
referenced from the 4Y (+Y = 0°). The angle-increases

in a counter-clockwise direction (when viewed looking aft)
with the 42 at 90; thus a location designated as

Xc91, 90 degrees would be located flush with the exterior
surface of the command module, unless otherwise indicated,
91 inches above the reference plane, X 0, 90° from the

4+Y axis. The X 0 point being a point 1.3 inches forward
of the surface of the ablative material at the nadir of
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its curve.

When rectangular coordinates are used the measurement
location will lie in a plane intersecting the X -axis,
and at right angles to it; the point on the plane being
determined by the Y and Z coordinates, therefore a
location given as X 85, YCSO, Z.-68 will be located

in the plane 85 incﬁes above the reference, XCO, at the
intersection of the Y and Z coordinates.

Measurement Summary Headings

The two pages following the measurement listing
summarize the measurement (Section 5.0 and Section 7.0).
The column headings used in these summaries are as
described below for Part 1 and Part 2,

Measurement Summary, Part 1
The column headings used in Part 1 are as follows:

1. System - Systems for which measurement totals are
presented (See Section 3.1 for codes).

2. SM to CM - Number of measurements originating in
either the service module or launch vehicle and
going to the command module. Indicates total
number of measurements going through umbilical.

3. TR - Number of measurements recorded on the
onboard tape recorder.

4. FQ - The flight qualification R&D telemetry
measurement totals.

5. PCM - Number of analog operational telemetry
functions, the column headings 1, 10, 50 and 100
refer to sampling rates and are sub totals.

6. PCME - Number of operational telemetry event
functions (discrete on-offs).

7. PCMD - Number of pulse code modulation digital
functions (See section 3.4.4).



3.14.2

10.

11.

12.

13.

14.

15.

16.

1FTS - This requirement has been deleted for
Block I vehicles, however, this column will be
utilized to provide additional summary inform-
ation at a later date.

DISP - Number of displays.

FLT TOTAL - Total number of flight measurements.
These measurements are the total count of measure-
ments having entries in columns TR, FQ, PCM,

PCME, PCMD, and DISP. FLT TOTAL may be less

than the sum of the quantities in the other
columns because 2 measurements may appear in

more than one column. For example a measure-

ment may be on both PCM and FQ, but it will be
counted only once in the FLT TOTAL column.

GOSS - Number of ground operational support
measurements.

GSE ACC - Number of access points on the space-
craft.

GSE TEST - Spacecraft test point totals. #%

GSE ACE - Number of Acceptance Cﬁeckout Equipment
points on the spacecraft (usually associated with
access or test points).

C/0 TOTAL - Total number of checkout test points,
umbilical connections, etc. (this is now being
reviewed by NAA and subject to change).

SYSTEM TOTAL - Total measurement sources on the
spacecraft, *¥*¥

Measurement Summary, Part 2

The column headings used in Part 2 are-as follows:

1.

2.

SYSTEM - System for which measurement totals
are presented (See section 3.1 for codes).

MODULE - Module in which measurements appear as
designated by the codes (See section 3.1 for
codes).
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3. CLASS - Denotes the measurement classification
such as acceleration, pressure, etc. (See
section 3.1 for codes).

3.15 Changes

The following codes will be used and will precede the
affected measurement:

(+) A plus denotes a measurement which has been
added to the 1list.

(*) An asterisk denotes a measurement which has
been changed. The asterisk will precede the
measurement identification.

**%  See Section 3.6.1.2 for definition of test points.

*%% The system total may be less than the sum of the quantities
in the other columns, because a measurement may appear in
more than one column. For example, a measurement may be on
both PCM and display, but it will be counted only once in the
system total column.
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OPERATIONAL MEASUREMENTS FOR SC 011

Operational measurements are defined as those measurements
which will remain fixed for a block of vehicles fulfilling
similar type missions. The spacecraft 011 operational
measurements, however, are not identical to the Block I
measurements appearing in NASA Program Apollo Working

Paper 1130, or those required for SC 009. SC 011 will have
a G&N system aboard that will be instrumented with all
operational measurements. The operational measurements

in this document apply to spacecraft 011 only.
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5.0

5-1

FLIGHT QUALIFICATION MEASUREMENTS

The flight qualification measurements are those measurements
required early in the flight program to qualify the vehicle
for flight after which they are no longer needed. These are
also referred to as R&D measurements.

Location coordinates appearing in the measurement list are
defined in section 3.13. Some measurements, however, use
coordinates which are not explained in section 3.13. For
example, measurement CA 1008T references a location described as
Zc61, YCO, BL. The Z and Y axes are as defined in section 3.13
with the BL (Bond Line) replacing the X coordinates. The Bond
Line is the mating surface of the ablative and honeycomb material.

Similarily, measurement CA 1013T defines a location Z 0, Y 71,
.05 in. Again, Z and Y coordinates are as previouslycdefined,
the .05 in being a depth dimension, referenced from the aft
surface of the ablative material.



©

NIT®T402A*122Z 4 930 0002+ 00T- S/S 1 % ¥l 4€ 297 SS3¥Wd 2T1VIS SH 14V dw3l 1 %960V D
NIO9°400A*TL37 4 ©30 000€+ 001- S/S 1 % ¥l 3¢ J07 $S3¥d JI14VIS SH 13V dw2l L €960V D
NISE*$0IA41LDZ 4 930 000€+ 00T- S/S 1 & ) Ul J€ JBT SS3IWd I1AvIS SH L4V dW3L 1 2960V 23
NIST®*0JA*1L3Z 4 93Q 000€¢+ 001- S/S 1 4 ¥l g€ 797 SS3¥d J11IVIS SH 1dv dW31 1 1960V 3
NIGO®*02A%1L2Z 4 930 Q00¢+ OCI- S/S 1 ¢ 3l VE 207 SS3I¥d 214vIS SH 14V dW3l 1 0960V D
930€Z2*5°8%9X NI/IN 000§+ 0009- S/S 1 % W34 143A NI B 9MD7 QM4 XV NIVWIS S 140V 3
o 930EX*S°8%IX NI/ZIN 0009+ 0009- S/S 1 4 Wod 1¥3A NI % 9NDT GMd XV NIVHIS § €140V D
93QL1€45°8%dxX NI/IN 0009+ 0009- S/S 1 ¥ Wdd 1¥3A NI Z 9NOT GMJd XV NIvdlS S 2140V 2
930€22°1°059X N1/IN 0009+ 0009-S/S 1 % ¥l _L¥3A 10D § ONPT OMd XV NIVHIS S 1140V D
) 930€%41°062X NI/1N 0009+ 0009- S/S 1 ¢ My 1¥3A 10D 4 ONDT GMd XV NIV¥LIS S 60%0V 2
930LT1€41°069X NI/IN 0009+ 0009- S/S 1 % Wod 1¥3A N1 2 9NDT OMd XV NIV¥LIS S 80%0V D
930€22°%°5L3X N1/In 0009+ 0009- S/S 1 % ] ‘ Wid  1¥3A NI € ONOT QM4 XV NMIVHLS S L0%0V I
o ) 930€%44°6LIX N1/1N 0009+ 0005- S/S 1 % Wod 1¥3A NI % 9NDT GMd4 XV NIVYLIS S S0%0V O
o 93GLTE*4°6LIX NI/IN 0009+ 0009- S/S 1 % Wdd 1¥3A N1 Z 9NPT QM4 XV NIVHES § Y0%0V 2D
930€22°LL3X NI/IN 0009+ 0009- S/S 1 % B ¥l 1¥3A NP 8 9NPY GM4 XV NIV¥IS S €0%0V 3
o 93g€4*LL3X NI/IN 0009+ 0009- S/S 1 % Y1 1¥3A INR % 9NDT OMd XV NIVYHIS S 1040V D
¢ B 930LT1€%223X N1/7IN 0009+ 0009- S/S 1 by Wld 1¥3A NI 2 NPWIONET QM3 Xv NIv¥lS S 0040V D
q SIINA _ HOTH Mo~ T GwAS 3§ 4STA WAV Wl T T T ooT o n T o e
] 1) NDILVIDT JONVY VIVA  ISNEdSIY 9dIW  ALITIEISS3IOV NP I1d1¥3S30 INIW3INNSYIW a1 °SV3IW
21-3 1 *ON 35Vd $3UN1INYIS
z -1 %961 ¥380120 21 1T 13vy230vdS ATND SEINIWIUNSVIW 0/ W3LSAS
T T T T TS 1T IN2WIYNSY AW WS/ WO 01104V T{ISH)




- 78°00A°02Z 4 930 009+ 00T- S/S 1 4 41 02T 207 SS3¥d J11ViS SH 14V dW3l I %001V D

- ) NI¥°¢0JA'02Z 4 930 0061+ 001- S/S 1 4 ¥l 221 301 $S3IYd JI11vIS SH 1dv dw3l 1 €001V 2

NIZ**02A*032 4 930 000¢+ 001- S/S 1 % ¥l 821 207 SS3ud DIIVIS SH 1dv dW3l § 2001y )

o ~ NIS0°*02A°02Z 4 930 000€+ 001- S/S 1 % Wi vZ1 207 SS3¥d 21LVIS SH L4V dW3l | 1001V 2

o _ NI9°T*0JA'6€£3Z 4 930 0001+ 001- S/S 1 4 Yl 98 307 S$S3¥d DTIVLIS SH 14V dW3l 1 2860V D

NIT°T%03A%6£2Z 4 930 0002+ 001- S/S 1 % 31 48 207 SS3¥d JIIVIS SH 14V dwdl 1 1860V D

o NI109°'02A‘6£22 4 930 000€+ O0T- S/S 1T 4 Yl 38 207 $S3¥d JI11VIS SH 14v dW3l 1 0860V D

- _  NIGE**03A*6€32 4 93Q 000€+ 001- S/S 1 % ¥l 28 2071 SS3¥d JILVIS SH 14V dW3l 1 6160V D

NIST1°%03A°6£22 J 930 000€+ 001- S/S 1 % ul 8 207 SS3Iud I1IVIS SH 14V dWll 1 8.60V D

P R _._._NIS0°“0JA*6€27 4 930 000€+ 001- S/S 1 Y Yyl vg 207 SS3¥d J11ViS SH 14V dW3l 1160V 2

. NI9®T*02A*1927 4 930 0001+ 001- S/S 1 4 31 99 307 SS3¥d JI1LVIS SH 14V dwW3l 1 2L60V D

NIT°1°02A%1922 4 930 0002+ 001~ S/S 1 4 o wl 49 2P $S3¥d JILIVIS SH 14y dW3L 1 1260V D

- ) ~ NIO9°¢07A*1907 4 930 000€+ 001- S/S 1 % Yl 39 207 SS3ud JDI1VLIS SH 13V dW3l 1 0L60V D

} NIGE®*0JA*192Z 4 930 000€+ 001~ S/S 1 4 ¥l 29 207 S$S3ud JI1VLIS SH 14V dW3l 1 6960V D

NIGT02A%192Z 3 930 000€+ 001- S/S 1 % ¥l 89 301 SS3¥d JI1IVIS SH 14V dW3l 1 8960V 9

o NIGO°402A41922 3 930 000¢+ 001- S/S 1 % ¥l V9 207 SS3¥d 311ViS SH 14V dW3l | 1960V 2D

o ] NI9°T402A%1L07 4 93Q 0001+ 001- S/S 1 4 4l 9¢ 207 SS3¥d JI1VIS SH 13V dW3l I 960V 2

SIINN  HA9IH  Mp1 SWAS 359 dSid axnv_ Wl o o

) NPILVI01 JONVY VIVG  3ISNRdSIY 9dIW  ALITIYISS3IDV NOI14142$30 IN3WIYNSYIW al *Svaw

zZ1-3 z *ON 39vd $3ANL1INYLS

rAE | 961 ¥390170 21 11 14V3232vdS ATIND SINZWIUNSVIW G/M W3ILSAS
TTTTTTOLISTOET O INIWITYNSYIW WS/WI 811 0dV Tswy



NIGO®*9300642°€2DX 930 S/S
Tg6€-IA%027 3 930 S/S
1946€3A4022 4 930 S/S
NI%*46€IA40D7 9230 S/S
NI1Z°**6€JA%02Z 4 930 S/S
NIS0"*6€3A%00Z 4 930 S/S
S T8400A°1L-27 4 930 S/S
L CNI¥**02A%T12-27 4 930 S/S
NIZ-*00A*12-27 9340 S/S
s NISO®*03A*124-3Z 4 930 S/S
S ~ 18403A46€32 930 S/S
16°1L0A%022 4 930 S/S
o ) NI¥*¢T22A%00Z 4 930 S/S
€ ) NIZ**1L0A%02Z 4 930 S/S
NISO**TLIA%02D2 930 S/S
o 1840044 1L+27 4 930 S/S
194004419427 4 930 S/S
= SLIINN H MDY
" NP T1VID) JINVYH VIVA  3ISNOdSIu 9dIMW
214 € *ON 39vd
Z -1 %961 ¥380120 21

rs 1

SwAS 3597ds1a Oxnv
A1171815S330V

IN3IWIYNSYIW WS/

v T 207 SH 301S dW3L 1 1€£01V D

207 SS3ud JT1VIS SH 14v dW3l & Z¢01v D

207 SS3Nd JI1VLS SH 14V dW3l i §201V D

I971 S$S5¥e J14V1S SH LJdv dw3l 1 1201v 3

207 S$S3dd JIUvIS SH 13v dW3L 1 9¢0lv D

907 S$I¥d DI1iviS SH 13V dW3l L 6201V 9

J01 SS3Ud JILVES SH 14V dWw3l 1 %201V 3

207 SS3ud J11viS SH 14V dW3Ll 1 €201V D

7071 S$3INd JILVLS SH 13V dW3J 1 Zgolv 3D

207 SS3¥d DI1LVLS SH 14V dW3l L 1201V D

2071 SS3¥¢ J1iVILS SH 1dv dW3l 1 0201V D

2071 $S3¥d JTLVIS SH 134V dWw31 & 9101V D

26 2071 S$S3¥d JILVIS SH 13V dW3il 1 ST01v D
46 207 SS3¥d JILVIS SH 1dv dW3l 1 »101v 2

¥S 9971 $S3¥d J1UVIS SH 14V dW3l L €101V 2

G€ 207 SS3¥d JI11VIS SH 1d4v dW3l § 2101V D

Q9 2071 SS2ud I11ViS SH 1d4v dW3l 1 8001V 3

NO11d1¥3S30 INIWIUNSVIK Q1 °SvaW
SIUNLINALS
ATND SINIWIUNSYIW /Y WILSAS

6 1104dV sy T



5-5

(=]

NI%°49306€142°€2I%x 4 930 00ST+ 00T1- S/S 1 b Y1l J 9 2071 SH 301S dW3l 1 %S0lv )
NIZ*¢930S€142°€22%x 4 930 0002+ 001- S/S 1 by ¥l ¢ 9 2071 SH 301IS dWli 1 €501V D
NIS0°*930S€142°€2I% 4 930 000€+ 001- S/S 1 Y - V 9 2071 SH 3AIS dwW3! 1 2601V D
18493006462°2113Xx 4 930 009+ 001- S/S 1 4 Yl 8 S 297 SH 301S dw3il I 1501v 2
NIS0°*93006°52°211IX 4 930 000€+ 00T- S/S 1 ) Al vV S Jp1 SH 30IS dW3l 1 0601V 9D
1984930064183X 4 930 009+ 001- S/S 1 by LB 2 % 3071 SH 30IS dW31 t 6%01V I
~  NIZ**93006*180Xx 4 93G 00S1+ 001- S/S 1 L) Y1 g % 2D SH 3QIS dW3l 1 8%01V D
NIS0°*93006°182X d 930 000€+ 001- S/S 1 Y M V % 207 SH 301S dWw3l 1 1%01v 9D
18493006°093X 4 930 009+ 001- S/S 1 Y ¥4 3 € 207 SH 3AIS dW3l 1 9%01v 9D
N1Z2°¢93006°092X 4 930 00S1+ 001- S/S 1 + ¥l g € J071 SH 301S dwW3l i 6%01V 2
N1S0°¢93C06'09X 4 930 000¢+ 001- S/S 1 Y Yl vV € 207 SH 301S dW3l 1 %%01v 3
1949300649%2%x 4 930 009+ 001- S/S 1 y ot 2 2 297 SH 3QIS dw3l 1 €401V 2
- NIZ°¢93006°%%3X 3 930 00ST+ 001~ S/S 1 Y Yl 8 2 207 SH 3IGIS dw3Lt 1 Zv0lv 92
) NIG0°®493006°%%2X 4 930 000e+ 001- S/S 1 Y dl vV Z J07 SH 30IS dW31 § 1%01v D
1849300642°€22X_d4 930 009+ 001- S/S 1 b Yl G 1 301 SH _3dIS dW31 1 0401V 9
NI%°%9300642°€23X 3 930 00ST+ 001- S/S 1 ) i 3 1 207 SH 30IS dW3l 1 6£01V D
NIZ**930U06*Z°€2IX 4 930 000€+ 001~ S/S 1 Y Y1 § 1 207 SH 3QIS dwidl 1 8EOIV D
SIINO  HOIA  Mp31 T S¥AS 3§59 4Sid axav w1 T T o oo T
NOI1VI01 JONVY VIVO ISNNJSIY 9dIW  AIITIRISSIDOV NOT1d182S30 IN3IWIUNSVINW Q1 °Sv3W
Z1-3 L4 *ON 39vd S3UNLINYLS
Z -1 %961 ¥390139 21 11 14v¥332vdS ATNO SINIWIUNSYIW (/¥ W3LSAS
- T ; 1ST7 1H3IWIBNSYIW WS /WD DT1T10dYV 1OSWy




i 0JA*032 1IN3A3 $/S 01 ) Al 21 207 SS3ud JI1VIS SH 13V ¥vHI X T1111v D
i 0JA*12-2Z IN3A3 $/S 01 % Yl ¥V % 3071 SS3¥d JDILviS SH 14V ¥WVHD X 2011v D
194930822%189X 4 930 009+ 001- S/S 1+ Yl ) 9 .62 307 SH_30IS dW3l L 0011V 2
) NISO0°**9308224182X 4 930 00§51+ 001~ S/S 1 4 1 v 62 207 SH 3QIS dW3l 1 6601V D
194930022°%%%IX% 4 930 009+ 001- S/S 1 4 Yl 9 81 207 SH 301IS dwWw3l 1 8601V D
N12°*930022°%%3X 34 930 0001+ 001- S/S 1 % Yy g 81 Jp71 SH 3QIS dW3l 1 1601V 2
L o _ NI50°%930012*%%3X_d 93Q 0002+ 001- S/S 1 % ¥l v 81 207 SH 3QIS dW3l 1 9601V 3
o ‘ _ 184930822'050Xx_d4 930 009+ 00I- S/S 1T 4 Yl 9 91 207 SH 30IS dW31 1 €601V D
NIZ®*930822°059X 4 930 0001+ 001- S/S 1 % R Y ! g 91 297 SH I0IS dWal 1 2601V 3
o _ N150°°9308Z2°0§JX 4 930@ 0002+ 001~ S/S 1T 4 ul v 91 2071 _SH 301S dW31 1 1601V D
o 1649300814182X 4 930 009+ 001~ S/S 1 b Yl 3 6 207 SH 30IS dW3L L 6801V D
19493008142°€29x 4 930 009+ 001- S/S 1 b _ ¥l 3 11 2907 SH 301S dW3l 1 2801V I
) NIZ**930081%2°€29X 4 930 0001+ 001- S/S LI ¥l 8 11 201 SH 3G1S dW3l 1 9801V 3
) NIS0°493008142°€2IX 3 930 0002+ 001- S/S 1 % Yl v 11 207 SH 30IS dW3l 1 G601V D
NIZ°*930081°189X 4 930 00§1+ 001- S/S 1 4 Yl g 6 201 SH 3QIS dW31l i %801V D
o NIS0°*930081°182X 3 930 0061+ 001- S/S 1 i vV 6 3071 SH 3QIS dW3l f €801V D
o 1849306€1%2°€22x 3 930 009+ 001- S/S 1 9 i a 9 307 SH 301S dWw3l L SS01v D
o SLINN _ HOIH  MD1 SWAS 359 414 axnv  WI T T - - T T e -
o e NDIL1VI0T JONVY VIVa  3ISNDAS3Y 9dIW  ALITIGISS3IIV NOT11dI%IS3A INIWIYNSVIW al *Sv3W
21-4 S *ON 39vd S3IYN1INYLS
z -1 5961 ¥380120 21 11 14vd230vdS ATIND SINIWIUNSVINW (/Y WILISAS
TTTTTTETIY OINIWIWNNSYVIW WS /WO D110 dV - B 1 T




5-T

3 9300644%%3%X VISd $°0+ O+ S/S 01 % Yl 2 307 S3¥d DILVIS AMONG SH 3aIS o 1911V 2
3 ) 9300642°€22X VISd $°0+ 0+ S/S 0l 4 Ul 1 207 S3We¢ D11VIS AWONE SH 1JIS d 0911V 3
00A*097 VISd S+ o+ s/S o1 % ML 21 S$3¥d O11VES Aw(NG QIHS LM 14V d 2S11V 3
o 6€-JA%037 VISd S+ 0+ S/S 01 % ¥ 11 SS3¥d JI1IVIS AWONE Q1HS L1H 1dv d 1ST1IV 3D
- ) 6€JA*037 VISd G+ 0+ S/S 01 % ¥l 01 S3¥d JI11VIS AWONG QTHS 1H 4V d 0611V D
0JA%6€-27 VISd £+ 0+ $/S 01 % ¥l 6 S3¥d JI1VIS AMONG QIHS 1H 14V d 6511V D
. 07A'6£37 VISd S+ 0+ $/$ 01 % Yl g S3dd JI1VIS A¥ANG GTHS IH 14V d 8411V D
o . 03A'6527 VISd S+ 0+ S/S 01 4 Yl L S3dd J14V1S AWONH GTHS L1H 14V d L%11V 3
0JA*1977 VISd G+ 0+ S/S 01 % 3l 9 S3ud JTLVIS AXOGNA QIHS IH 1dv d 9411V D
o ‘ __TLOA*02Z VISd €+ 0+ S/S o1 4 ¥l G S3¥d J11V1S AMONG QTHS IH 14V d SH11V 2
o 02A°T1L37 VISd G+ 0+ S/S 01 % Ul € S3¥d 211VIS A¥GNE QTHS IH L4V d €%11V D
0JA*11-37 VISd €+ 0+ S/S 01 % ¥l 2 S3¥d J11VIS AY¥ONS GIHS IH 14V d 2411V 3
‘‘‘‘‘ o 0JA*SLIZ VISd S+ 0+ s/s o1 % ¥l 1 S3ud J11VIS A¥ANG GIHS IH 14V d 1%11v D
o o 19493068224099x 4 930 009+ 001- S/S 1 v ¥l 2 0€ 207 SH 3QIS dW3l 1 ZeT1lv D
NIZ-*930822'097X 4 930 0001+ 001- S/S 1 ¥4 ¥l g 0€ 201 SH 3alS dW3i 1 T€1IV I
- NIGO®*930822°093X 4 930 0002+ 001- S/S 1 ¥l Vv O€ 9071 SH 301S dW3l 1 O€TIv 2
_ 0JA*TLI7 IN3AZ s/s o1 4 4l € 97 SS3U4 IILVIS SH 14V ¥VHI X 91TV 2

STINN  HOIH  MDT §WAS §%9 4ST0 axnv Wi T T T

] NOI1VIOT JONVY VIVG  3ISNDASIY 9dIW  ALITI81SS3IVOV NOT1d1¥2S30 INIW3BNSVIW Gl °Svaw
FACE 9 *gN 3°ovd SIWNLINYLS
2 -1 %961 ¥380190 21 11 14v¥232VdS ATND SINIWIUNSVIW G/ ¥ WILSAS

T - 1ST 1 INITKIINSY IW WS/ZHWI DTITO A4V (OSW)



o 9308114092%  VISd °0+ O+ S/S 01 ¥l %2 907 S3dd J11VIS AWONG SH 30IS d O8T1IV D
R ~930081*%%JX VISd §°0+ O+ s/s o1 ¥l €2 2071 S3¥d JI1IVIS AYGNS SH 301IS d 6L11V D
930€514093X VIS $°0+ 0+ S/S 01 ¥l 22 7071 S3ud JILIVIS ANOGNG SH 301S d 8411V D
. _ ... . . _._.930822°053X VISd $°0+ 0+ S/s 01 41 91 267 S3¥d JI1VIS AYANE SH 301S d LLTITV D
o .. .930042°'62°2113x VISd S0+ O+ S/s 01 Y4 0Z 307 S3¥d J11VIS AYANG SH OMd d 9LTIV D
930042°18IX  VISd 6°0+ 0+ AN ¥l 61 207 S3¥d 2I1VIS A¥ANG SH 30IS d SLT11V 3
- 930a412°0%3X VISd S°0+ O+ s/s 01 Yl S1 207 S3d¥d J11VIS AUGNS SH 301S d €211v 2
. .930881°‘183X VIS4 $°0+ O+  S/S OT Yl %1 981 S$3dd JILVLIS A¥ONS SH 30IS d ZL11V I
930622%2°€29X  VISd §°0+ 0O+ S/S 01 ¥l 21 991 S3ud JIIVIS AYONG SH 301S 4 T211v )
_93008142°€2I3%x  VISd S0+ O+ s/S o1 il 11 207 S$3¥d DTLVLIS AY¥GNES SH 3AIS d 0LT11V 2
__ 930681°883X VISJ §°0+ O+ s/S o1 31 01 207 S3¥d JILVIS A¥ONS SH QM3 4 6911V 3
93@881°18JX $/4/9 S+ 0+ SIS 1 Y1 , %1 307 SH 3aIS xN14 ¥ 8911V D
o 9300L246°12X VISd S°0+ 0+ s/ 01 yl €1 2071 S3ud J11VIS AYONG SH 3QIS d 9911V D
e 93QGET*2°€2IX VISd S°0+ 0+ s/s o1 ¥l 9 307 S3ud 3I11VIS AYONS SH 30IS d S9TIV 3
93006°62°211IX  VISd S°0+ O+ S/S 01 Al S 207 S3ud IIIVIS A¥ONEG SH OM3 d %911V D
o 93006*183X VISd 6°0+ O+ s/s 01 i % 907 S3Yd DILVIS AYON® SH 301S d €911V D
o ___ 93G606‘093X VISd §°0+ 0+ $/S o1 31 € 2007 S3¥d DJILVIS AYONS SH 30IS d 2911v 2
Q SITNA HOTH LDR] SYAS 359 4STa axnv W1 -
I S NOI1VIDT 39NVY VIVG  3SNDOASIY 9dIW  ALITI181SS3IIIV ND11d132S30 INIWIYNSVIW al °*Sviw
) 21-4 L “ON 39vd S3UNLINYLS
Zz -1 4961 ¥390170 21 11 14v¥232vdS AING SINIW3UNSVIW a/Y W3LSAS
TSTH INITWIFEeANSY I W WS/7WI D110dV T (3SW)




o

(2]

i 93006°183X $/4/8 01+ O+ S/S 1 Yl % 3071 SH 3QIS xnid ¥ 6621v )
B 93006%092x S/4/8 §°21+ 0+ S/S 1 Ul € 3071 SH 3CIS XN1d4 ¥ 9621V 2
93006 ‘H%IX S/4/9 G2+ 0+ S/S 1 v ¥l 2 991 SH 301S XNI4 ¥ €521V I
9300642°€23X S/4/8 0%+ 0+ S/S 1 Y Yl 1 2071 SH 301S XN14 ¥ 0S21v D
6€-JA'00Z S/3/9 SL+ 0+ S/S 1 Yl 11 SS3¥d JI4VLS SH 1dv XN13 ¥ L€21V 2
6€+IA*0I7 S/4/8 Sl+ 0O+ S/S 1 bR ! 0T 207 SS3u¥d J14VIS SH 14V XN1d ¥ €21V D
e o __0JA'6£-27 S/d4/8 Sv+ 0+ S/S 1 Yl 6 JPT SS3IUd JIILVLS SH 14V xNId ¥ TeZ1v 2
- ~ ~ 0JA*6E+27 S/d4/8 SL+ O+ S/S 1 4 Yl 8 007 S$S3ud JI1VIS SH 13v XN14 ¥ 8221V I
0JA'S86+437 S/4/8 0S1+ 0O+ S/S 1 Yl L 207 SS3ud J14VIS SH 14V XN1Jd ¥ 6221V D
e 0J3A%19+437 S/d/9 OST+ O+ S/S 1 vl 9 207 SS3¥d J11VIS SH 13V XNId ¥ 6121V 2
o TL+JA%037 S/7d4/8 Si+ 0+ S/S 1 Y Wl S 307 SS3¥d JILVIS SH 13v xN1d ¥ 9121v 2
0JA*TL+37 S/4/8 0ST+ 0+ S/S 1 s 1 ! £ 007 SS3¥d J14viS SH 1dv Xn1d4 ¥ €121v D
o 0J3A°TL-237 S/4/9 0E+ O+ S/S 1 by 1 2 307 SS3¥d JILIVIS SH Ldv XN13 ¥ L021v 2D
0JA*SL+27 S/34/89 0ST+ 0O+ S/s 1 Yl 1 397 SS3¥d J11VIS SH 14V XNd ¥ 4021V I
0JA%037 S/d4/9 Si+ 0O+ S/s 1 . Yl 21 267 SS3¥d J1UVIS SH 14V XN1d4 ¥ 10Z1v D
o X3IAVL*€ETIX VIS S°0+ O+ S/S 01 Y1 1 287 SS3Yd JI11VLS AWANS X3dV d GBIV D
B 9300L24L92X VISd $°0+ O+ s/s o1 by ¥l 92 2P $S3d¥d IILVIS AMANG SH 3AIS d 2811V D
STINA ~ HSTH  MD1 7 S®AS 3§95 4S1G dxAav ™~ wi~ — 7 7T 7 T ) S T
B NOTLIVI0T JONVY viva ISNOIS3I¥ 9dIN  ALITNIAISSIIIV NOTLdT1¥ISICQ INIWIUNSYIW a1 °Sv3W
21-4 g *pN 39vd S3IYNLINYLS
Z -1 %961 W340p120 21 11 13v¥332vdS ATNG SINIWIHNSVIW (/@ WILSAS
T T 1 17 1IN WIYNSYINWN WS/WI 0T10dV (ISK) B



9300LZ4L9IX S/4/9 G+ 0+ S/IS 1 % ui 9z 2071 SH 3QIS XN1d ¥ 2€€1V 2D
- ‘ 930841¢093X S/4/8 S+ 0+ S/S 1 % ¥l %2 3971 SH 3AGIS XN1d ¥ 9Z€lv I
930081°%%Ix S/4/9 S+ 0+ S/S 1 % ¥l 422 207 SH 3015 xN14 ¥ €2€1v 2
I __.930¢H1%093X S/d4/9 01+ O+ S/S 1 Y Y1 VZZ 2071 SH 3a1S XN1d ¥ 02ZElv D
. . 03A‘027 S/S 01 % ¥l Z1 7071 SH 14V NOIAVIAY ¥ €1€1V 2
0JA¢14-37 S/S 01 4 Yl % 2071 SH 1dv NDILIVIEY ¥ LO0€IV D

0JA*TL432 S/S 01 % Yl € 207 SH 134V NPIiviGv ¥ SOEIVv 2

S 930822'0S3X S/34/8 S+ s/Is 1 v ui 91 291 SH 3AIS XN1d ¥ 8621V I
930042°G62°2Y12X S/4/9 62+ 0+ S/S 1T 4 Y1 ) 02 201 SH OM3 xNid ¥ 6621V D

o _930042%189X S$/4/8 S+ O+ SIS 1T % 4l 61 2307 SH 301S XN1J ¥ 2621V I B
o _93a%12°04%3X S/4/9 S°Z+ O+ S/S 1 ui %1 2671 SH 301S XN13 ¥ 9821V D
9300L2°6°12IX S/3/9 S°2Z+ 0+ S/S 1 % yl €1 291 SH 30QIS XN13 ¥ €821V 2
- 930622*2°€2IX S/4/9 S+ 0+ S/S 1 % L Z1 307 SH 30IS xN14 ¥ 0821V I
e 930081%2°€2oX S/4/8 S*1+ 0+ s/S 1 v Y1l 11 307 SH 3QIS xN1d ¥ L121V D
9306L1°883X $/4/9 G+ 0+ S/S 1 4 ¥l 01 2071 SH aGMd XN1d ¥ %221V D
- 930S€T142°€2IX S/4/9 01+ O+ S/S 1 % dl 9 297 SH 3QIS XxN1d ¥ ¢92Iv I
e ) 93006462°2119X S/4/8 01+ O+ s/S 1Ty Yl G Jp71 SH OGMJ XN1d ¥ 2921V D

n_,_ SIINA H9IH MO SYAS 359 dSId axnv Wil ’
o oo ND11VIDT 39NVY VIVQ  ISNOdS3u 9dIW  AL1T181SS33IV ND 114139530 INIWIUNSVIW gl °Sv3w
21-4 6 *ON 39vd $33¥N1INYLS
o 2 -1 %961 ¥380170 21 11 14v¥2333vdS AING SINIWIUNSYIW Q/¥ W3LSAS
TST 1 INITHITUENSY IW WS /7 WD 0T1T10dV (3SW)
T a3 _— — -




5.1

030927249098 S/d4/79 0S1+ 0O+ S/S T k4 ¥l 01 311 NDISN3L SH 14V XN1d ¥ Z8€1vV D
18493052 °2%°09Y 4 930 009+ O01- S/S 1 b i J1 311 NDISN3LE SH 13V dW3l 1 T8elv D
NIZ°4GL°2%*09% 4 930 0061+ 001- S/S 1 % ‘ T 41 311 NDISN3L SH 14V dW3l 1 O€IV 3
NIS0°**930s2°2%*09d 4 930 000¢+ 00T- S/S 1 Y Yyl V1 311 NDISNIL SH 1dv dAW31l 1 6l¢1v 2
o 184930s%*4%Ix 4 930 009+ O0OI- S/S 1 Y Y1 2 12 2071 SH 34IS dW3i 1 OLEIV I
N1Z°49306%4%%IX 4 930 00GT+ 001- S/S 1 % L ol o g 12 297 SH 301S dWil 1 69F1V 2
o NISO"$930as%*#%0X 4 930 000€+ 001- S/S 1 4 1 v 12 207 SH 301IS dW3l L BYETIV I
B 930682 AWN*8°02ZI3X 4 930 009+ 001- S/S 1 Y Yl G 1 307 NDD 9WN SH 301S dW3l 1 L9€1Vv D
930682 WN*G2ZIX 4 930 0001+ 001- S/S 1 & Yl 31 991 NDD YWN SH 3QIS dW3i 1 99£1V 2
o ) 930682 BWN'9°6£IX 4 93G 0001+ 001- S/S 1 Y ¥l 9 1 207 NB2 8WN SH FAIS dW3IL I S9¢lIv 2
930587 GWN*TE3X 4 930 0001+ 001- S/S 1 Y Ui vV 1 2071 NOD BWN SH JGIS dW31l 1 %9¢lv D
184930042462°2T10% 34 930 009+ 001- S/S 1 4 S T 8 07 201 SH OMd dW3l | €9€1V D
- o NIS0°49300242%62°2113X 4 930 0051+ 001- S/S 1 k4 Yl v 02 287 SH OMd dW31 1 29¢1v 2
- 7849300424169X 4 930 009+ 001- S/S 1 % ul 8 61 207 SH 301S dw3l 1 T9€1v 2
NIG0**930042°183X 3 930 00ST+ 001- S/S 1 4 ¥l . v 61 2071 SH 301S dW3l 1 09€1v D
S 9301€249°LSIX S/4/89 01+ 0+ S/S 1 % ¥l IWVYd MOGNIM SNOAZ7IANIY XNTd ¥ $4EIV D
o X3dv L°e€TIX S/d4/79 01+ 0+ S/S 1 b vl T 207 X3dv X014 ¥ 19elv 2
SITNA "HOTA ~ M9O T SHAS 3S9 dSIG axnv Wi T o T T
) NOTILVIOT JONVY VIVA IASNNASIY OdTH  ALIITGISSIIIV NO11d1¥3S30 INIWIYNSVIW Gl *SVvaW
214 o1 *ON 3J9vd S3UNLINYLS
Z -1 %961 ¥30OL1I0 21 11 14v¥330vdS ATNGD SINIGWIANSVYIW (/Y WILSAS
T ) - 1S T 1N dH W3 NSVYIw WS/HWDI 01T 0dv (ISHW)



930081%L% SNIAVY NI1/IN 000S+ 000S6- S/S 01 Y ¥l INVL INYg SH 14V XV NJVHLIS S G141V I

__ 930081%9% SNIAv¥ NI/1N 000S+ 000S- S/S 01 4 Yl IVIAYY NI SH 13V XV NIVYLS S %141v 2
930081°9% SNIGVY NI/IN 0006+ 000G6- S/S 01 % ul IVIAVY IND SH 1JdV XV NIVYIS S €T141V 2
o i . 9300%L% SNIAVY NI/IN 000S+ 000S- S/S O1 & ¥l INVL NI SH L4V XV NIVYIS S ZT%1V 2
) ~___ 9300°L% SNIAVY NI/IN 000S+ 000S- S/S O1 4 ¥l gNVL IND SH 14V XV NIVYLS S Tivlv 3
9300%9% SNIAVY NI/1N 000G+ 0006— S/S Ol % Yl Iviavy NI SH 14V XV NIVY¥IS S 0141V 2
B __9300%9% SNIAvy NI/IN 000G+ 000S- S/S 01 4 di IVIAVY IND SH 1dv XV NIVYLIS S 60%1v 2 o
o ___93006%L% SNIav¥ NI/IN 000S+ 000S- S/S Ol 4 ¥l ~ ONVL NI SH Idv XV NIVYLS S 8041V 3 _
93006%L% SNIGVY NI1/IN 000G+ 000S- S/S 01 % YL INVL IND SH 1JV XV NIVHIS S LO%1V D
- 93006494 SNIGVY NI/IN 0005+ 000S- S/S O1 ¥ i IVIQVY NI SH 1dv XV NIVdLS § 90%1v. 3
93006‘9% SNIAVY NI/IN 000S+ 000S- S/S O1 ¥ ¥l IVIAVY IND SH 14Y XV NIVYLIS S SO%1IV 2
¥3IN3I NI/IN 0006+ 000S— S/S 01 & 3l A=A N1 SH L3V XV NIVHIS S 40%1v 3
o _¥3IN3J NI/IN 000S+ 000S- S/S 01 % ¥l A=A IND SH 14V XV NIVYLS S €0%1V 2
o __¥3ILN3D NI/IN 000S+ 000S- S/S 0T 4 ¥l 7-7 N1 SH 1d4v XV NIVYIS S 2041V D
¥3IINIJ NIZIN 0006+ 0006~ S/S 01 & Yl 7-7 1ND SH 13V XV NIVYLIS S 10%1v 3
o . 9301€249°163X VISd S0+ O+ S/S 01 & ul INVYd MDONIM SNOAZIONIY SS3Y¥d d 98ETIV D
. . _.._93aSL°2%'09Y VISd S+ 0+ s/S o1 % ¥l Gt 311 NPISNIL SH L4V SS3Iud d €BETIV I
A SLINA HSTH MDD SUAS 359 dS10 a¥XnV Wl
N NDTLVIDTY 3INVY ViVG  3SNDJS3IY 9dIN  ALITIE1SSIIV NOT1d14¥2S30 INIWIUVNSY3IW 01 *SV3IW
21-4 1T *ON 39vd S3WNLINYILS
z -1 4961 ¥380170 21 11 14v4330vdS ATND SINIW3UWNSVIW (/Y W3LSAS
TST 1 I NIWIWASVYIW WS/7WDI D11DdV o (IS}




5-18

e 9306%2*S°1€IX 4 93G 0002+ 001- S/S 1 4 ¥l YNTS LV3H 19nA INIA WD dW3l 1 588LV 2
9306%2482IX 4 930 00ST+ 00I- S/S 1 & ¥ SNIS IV3H 1IN0 IN3A W) dW3l 1 Z88LV D
930642°2°02JX 4 930 00ST+ 00T- S/S 1 % ¥l WNIS 1V3H 190G INJA WO dW3l 1 088LY D _
930262°S°€29X_ VISd 1+ 0+ S/S 1 4 ¥l 19N0 IN3A WD SS3¥d d 0S9LV I )
930S€4G°5LIX  VISd S1+ 0+ S/S 1 4 ¥l 1 207 S3¥NLJNWLIS N3IMI3IE SSTUd ¢ 6991V I
99¥°930€22°082SX 4 930 002+ 001- S/S 1T & D4 S WV38 dW3l 1 €9€2V S B
99¥4930€540825X 4 930 002+ 00T- S/S 1 & o4 Z Wv38 dwW3l 1 2z9€Zv S )
930€5249°2€3X__ VISd €+ 0+ S/S 01 % ¥ ANV WVIINIJS SH 3QIS SS3ud d 2491V 3
930€5249°2€2X  VI1Sd €+ o+ S/S 01 % ¥i INV dVLIAIOJS SH 301S $S3¥d d 9L91v 3
930€62°1°229x  VISd €+ o+ S/S 01 % Wi LNV WVEIWIOS SH 3QIS SS3¥d d SL91V 2 .
930€6249°2€9X S/d4/8 S+ 0+ S/S 1 % ¥l LNV WVIIWIOS SH 3QIS XN14 ¥ 2L91V 3
o 93Q0€5Z¢1°22IX S/3/8 SH+ O+ S/IS T 4 ¥ LNV YVIIWIOS SH 3QIS XN1d ¥ 0L9TV 3
~ 930081°L% SNIAVY N1/IN 000S+ 000S- S/S O1 & ¥l ONVL NI SH L4V XV NIVYLIS S 9141V D
S1INN HOTH MO SYAS IS99 dS1a axnv Wi
o NOTLVIOT JONVY ViVva ISNOdS3Y 9dIW  AL11T181SS3IDV N T1dTHISI0 INIWIUNSVYIW Gl °*Svaw
21-4 21 *ON 39vd S3IYNLINYLS
T Z -1 961 4390130 21 11 14v¥230vdS ATNG SINIWIYNSVIW U/Y W3LSAS
1 ST 7 IN3IWIYNSY I W WS /THD 0110 dV (JSW)



JAA Sh+ 0+ S/s 01 1 WS Wld 10D ¥W3I9UVHD 11Ive 3IOVIIPA 30 A 1200 3

34 930 212+ 2%+ S/S 1 4 04 3SvD) 8 AY3ILivE OY¥Ad dW3Ll 1 98103 I
e d 930 212+ Z2e+ S/s 1 Y E] ISVI V A¥3LivE DUAdD dW3L 1 68102 I
L 4 930 212+ 2¢+ S/S 1 Y LE] ISy A¥3ILLvE ONIGNVY 1S0d dwW3il 1 08102 D
&+ Q
~ SIINN _ HO9IH  Mp] SYAS 359 dSI1a axnv Wi
o " NO11VI01 JONVY VIVQ 3SNDJSIY 9dIN  ALTI1QISS3IIV ND114182S3G LN3IWIUNSVYIW gl °*SV3n
21-4 €1 *OPN 39Vd AL AR TRERE]
B Z -1 %961 ¥38piJd0 21 11 14v¥233IvdS ATIND SINIWIYNSVIW A/Y W3LSAS
I ST 1 I N3IWIENSVIW WS/7WI 61104V (JSW)




©

5-15

o ‘ IN3A3 s/s o1 4 IWId 9 JLVILINI 3¥1d ¥iW Dd/37 X 20100 D
AN3A3 s/S 01 2 3WOd ¥V JAVILINI 3¥Id4 ¥IW 24737 X 10100 3
o IN3A3 s/s 01 P4 IW3d g8 3SP71D ATY 1¥viS D3S S13I X §€00Q D
L ‘ IN3A3 S/s o1 F4 3WId vV 35072 ATY 1¥vIS 03S $713 X L€00Q I
S1INA HOTH MD1  SuAS 359 4S1G axav WL o T 0
o NOI4VID1 JONVY ViVO  3SNOJSIY 9dIW  ALITIHISSIIOV ND11dI¥2S30 ANIWIWNSVIW al °*Svaw
21-4 LA *ON 39vd 3dVIS3 HINNVT
- Z -1 4961 ¥3680100 21 11 14v¥232vdS ATING SINIWIYNSVIW /Y W3ILSAS
TTITETYOINIWIENS VAW WS/ WY DT 0d v TTTUTTUTTTTTTTOASWT



- . $d2000Z ¥ 4l NOILVMHIA MVA 3SVY AVYN O €0099 I
..5dJ000¢ % o.My NOTIVMEIA WO11d 3Sve AVN 0 20099 0
e $d420002 % Ul NDTIVHEIA 170¥ 3SVe AVN 0 10099 2
o o L Avyl vSd £ v H1 V1730+ ¥300230 NAD NN¥1 X 00CED 2
$d20002 4 ¥l ISVHI NI 1NdINg 95 vdld Z A 05029 I
S $Sd20002 4 ¥l ISYHd NI INdinp 95 vdid A A 0£029 2
N ) $d2000Z ¥ Wi ISVHd N1 10d1ND 9S vdld X A 01029 2
ﬁ_, STINA . HAIH  MD3 SWAS 389 4sid axdv Wy T T TTomrmr e mem o mmmmmm e
o in NOTIVIOT JONVY VivO  3ISNDSIY 9dIW  AL1TI8ISS3IIIV NDT1d1¥9S30 INIWIUNSVIW 01 °*Sv3w
21-3 ST *ON 39vd NPTIVOIAVN OGNV 3INVAING
FARS %961 ¥380170 21 11 14v¥239vdS ATND SINIWIWNSYIW O/ WILSAS
TTTTOTTISTYT O INAWIYNSY IN WS/ AD BITTOdYV (2SW)




=
1
[TaY
€ v AND 0OW3Q N3O 13A Z MVA A 2Z201H I —
IS S | o e . ANO ODWIG N3J 13A T HOLId A €€00H 3
I S ) 1N0 GOWICQ N39 T13A 2 HILId A 2200W D
SIINN HOIH MDY SUAS 359 4510 GXNV W1 ER
NS11VI81 IINVY VIVG  ISNOJSI¥ SdIW  ALITIEISSIIIV NOT1d1¥ISI0 ININIVNSYIN o8 “svaw_
udd
21-3 91  °ON 39V4 10UWINGD ONV NOTLYVZITIGVLY
T »961 W31 21 1T 14v¥33Ivds AING SIN3W3IUNSY3W O/Y WS, A
T3TT INIWHIVUNSVYIN WS/ WD DI110dV (5331
e
P —



P B ORPE E a4

G5¢ 5 Bl

2 I ol

S g - Senons SRR
Tootl B T D B TEl [ ESN
ooy 2 o “ T R - YT e .
[aEs [ v v Woes ] : - R AN -
oY i 5 * e 3 PhrulT v aw T e s 0

e
M
o

iy T
AV L IFav O

i1 H

TN I W I RN LW WL

e = [ K

(%3
.-4

S
o




5-1p

o S 4930 0s€+ 061- S/S o4 ATA HHD 40 1ND 3INIT Q9Y¥3AD dW3Ll 1 $902d S
e ... ._..4930 0se+ O0SI- S/S WF ATA %23HD DINI 3NIT Q9d3IAD dW3L ©902d S
4 930 062+ 0+ S/S 04 CG1PN319S 40 N0 3NIT A9Y3IAD dW3L 1 €90¢d S

4 930 002+ O+ S/S F] (HI11d) 3SVD Y12V IVOWIO dW3l 1 $S02d S o
L 34 930 002+ O+ S/S +F) (MYA) 3SVD ¥1J0V IVEWIS dW3L | %502d S
4 930 002+ O+ S/S tF] GT0JINVA ¥OIJ3IFNI dW3i 1 0900d S
... 4930 000c+ 0SCT- S/S nd % NIYS ¥3INo 317Z0N dW3L | €500d S
o o o 4 930 0052+ 06Z2- S/S 04 € NINS ¥31ND 3IT7Z0N dW31 1 2S00d S
4 930 0062+ 062- S/S _ 03 Z NINS ¥3INp 371Z7ZON dW3l 1 1600d S
e 3 930 002+ 0+ S/S 04 NI ¥3Z1Q1X0 3NIONI ATA NIVW dW31 L 1%00d S
B o 4 930 002+ O+ S/S LWE] NI 13Nn3 3NT9N3 ATA NIVW dW3Ll 1 0%00d S
4 930 002+ O+ s/S 04 INIT 0334 9N3 13nd dW3L 1 §000d S
L 3 4 930 002+ O+ S/S 04 INTT @334 9NI ¥3Z101X0 dW3L 1 $000d S
o 4 930 002+ 001- S/S Wod WNVL dW3L 3H 1 2000d S

SITNA HI9IH ™MD " TSWAS 389 4§14 axnv w1 T T T T T

NDILVI01 JONVY VIVG  3ISNPdSIY 9dIW  AL1T191SS3I0V NOJIdI¥IS3Q INIW3UNSVINW al *Svaw
Z21-3 81 *ON 39vd WILSAS NDISTINdDYd
Z -1 %961 ¥340120 21 13vY23IvdS ATIND SINIWIUNSVIW O/ WIL1SAS

TSI Lt N3IWIwNSY 3H s / 0118 dV N T



=

) 4 930 0001+ O+ S/S 1 v L) vV SAS € 1 1IVM IND SN 1170¥ MID 1 T196%Y D

4 930 0001+ O+ S/S 1 4 63 vV SAS Z 1L 11¥M 1NG 9N3I 110% MID 1 095%¥ 9D

3 930 0001+ 0+ S/S 1 % hd . V.SAS T L TIVM INe 9IN3 110Y MID L 666%Y D

o 4 930 0001+ 0+ S/IS 1 % LE| 9 SAS € dW3l TIVM 1NN 9NI MVA+ | 8GGYY D

4 930 0001+ O+ S/IS 1 4 LF ] 9§ SAS Z dW3L TIVM IND SN3 MVA+ 1 L1SS%¥ D

4 930 0001+ 0+ s/S 1 % nd 9 SAS 1 dw3L TIVM IND 9NI MVA+ L 9S6%¥ I

e ] 4 930 0001+ 0+ s/S 1 % n3 ¥V SAS € dW3L 1IVM 1IN0 9NI MVA- 1 SSShY D

e o - 4 930 0001+ 0O+ S/S 1 & 04 vV SAS Z dW3L TIVM IND 9NI MVA- 1 $55%Y D

4 930 0001+ O+ s/s_ 1 8 03 vV SAS 1 dW3l 11vM INe 9N3 MVA- 1 €5S4YH I

e VISd 004+ 0+ S/S 1 % b4 9 SAS $S3ud INIT ¥3IZ10IXP 4 9290% I

- VISd 009+ 0+ s/IS 1 4 LWE| v SAS SS3ud 3INIT ¥3IZI4IXO d $290d D

vISd 00%+ O+ S/S 1 % o WF | o ¢4 SAS SS3¥d 3INIT 13nd d %290% I

o ) VISd 00%+ 0+ s/S 1 04 v SAS SS3ud INIT 13Nd 4 €290¥ I

B ) 4 930 00¢€+ O+ S/S 1 by 6d 4 SAS O9NI A+ INP ATIA XB dW31 1 9800YW I

4 930 00€+ 0O+ S/S 1 % SE] V. SAS ON3 A- IND_AIA X0 dW3L 1 SBODY D

o 4 930 00¢+ O+ S/S T LE| 8 SAS 9N3 MJD IND ATA XD dW3L 1 €800% I

o 34 930 00e+ O+ S/S 1 k4 04 v SAS 9N3 MID 1ND ATA XD dW31i 1 T800¥ I
m STINN  HOIH BB S¥AS 39 9S1d axpv Wi T T T T T ) I

) " NOIiVIDT 3JONVY VIVU  3ISNDdSIY 9d4IW  ALITIGISSIIOV NOI1d1¥IS30 INIFWIWNSVIN Q] *SvaW

Z1-4 61 *ON 39vd TOYINOD NOTLDVIY

Z -1 %961 4380120 21 1T 13v¥230VdS ATND SINIW3UNSVIW O/ W3LSAS

I'STTYT INIW3IANSYIW WS/HWI2 0110dvV N I T




5-2L

©

- 4 930 00+ 0+ s/S 1 4 04 v SAS GIONITOS ATA 13Nd 9NI MID L 8%TLY §
o 18-VZ*11-VA‘€96VX 4 930 00€+ O+ S/S 1 b 4 V SAS GIDNITOS ATA 13N3 ONI d- 1 SH1LY S
4 930 005+ 0+ S/IS 1 4 04 D SAS 9N3 MD GVIH CNI dW3l 1 JETIYW S
o . o 4 930 005+ O+ S/S 1 % o4 vV SAS ON3 M3 Av3H CNI dW31 1 %€12¥ S
o ) 4 930 00s+ 0O+ s/1S 1 4 04 8 SAS IN3I A+ GVIH NI dw3l I 82T.¥ §
4 93G 00§+ 0+ S/IS 1 4 o4 V_SAS 9N3 d~ QvIH CNI dW3l 1 S21L¥ S
e VISd 00€+ O+ s/S 1 4 04 SSJud GINAINVW 13N4 G d €286Y §
S - _ VISd 00€+ O+ S/S 1 % 04 SS3ud OI04INVW 13Nd 3 d 2285Y S
VISd 00€+ 0+ S/S 1% 04  SS3ud QIN4INVW ¥3Z1GIX0 0 d 1285¥ S
o VISd 00E+ O+ sS/S 1 % 04 $S3ud GID4INVW ¥3IZIGIXD I d 02Z8SY S
S VISd 00€+ O+ S/S 1 % 03 SS3¥d GIPJINVW 1304 8 d BLSY S
vISd 00€+ 0+ s/S 1y s  553¥d 01DJINVW ¥3IZIQIXO 8 d 084SY S
S vISd 00€+ O+ s/s 1 v 04 $S3¥d GIDAINVW 1303 vV d LE€LSY S
® VISd 00€+ O+ s/IS 1 % 04 SS3¥d 0TOJINVW ¥IZIQIXD V d €€L5Y¥ S
4 930 0001+ 0+  §/S 1 4 04 8 SAS € 1L 17VM 1IN0 9N3 110¥ MID L 28SH¥ I -
o 4 930 0001+ 0+ s/S 1 ¢ b4 8 SAS Z 1 17vVM Ing 9N 110% MDD L 185%¥ 2
4 930 0001+ O+ s/S 1 4 04 8 SAS T 1 T7¥M 1IN0 9NJ 170W MID 1 08GHY 2
SIINA HITH ~ MO T T8¥AS 359 dS10 XNV WL - T ‘ oo T
J9NVY VIVG  3SNPASIY 9dIW  ALTTIAISSIIDV NOTEd1¥IS3IC INIWIUNSYINW 01 °SvIW
21-4 *oN 39vd I0YINDD NOILDVIN
z -1 %961 4360130 Z1 1T 14v¥939VdS ATND SINIWIYNSYIW 0/ W3LSAS
ST - 1S 17 EINIWIYNSVYIW WS/HWD 0110avw (9SW)



) "
T
R 4
o 4 930 005+ O+ S/S 1 Y b4 3 SAS GIDN3IDPS ATA 13N 9N3I MO L 66TLY S
B ‘ 4 930 00¢e+ O+ S/S 1 4 04 g SAS QIDN310S ATA 13N3 9N3 A+ 1 6%12Y¥ S
v._ SIINN HITH MDY T 7 TSEAS 3$9 dsTa oxnv T W1 oo oo T
n NOTLVI0 JONVY V1VO ISNOAdSIY 9dIW  ALITIG1SS3IIV NP I1d1¥2S30 INIWIUNSVIW al *Sv3IW
Z1-4 12 *ON 39vd . 109INDD NPTIDV3Y
z -1 %961 ¥390120 21 11 14V¥232vdS ATIND SINIW3UNSV3IW O/¥ W3ILSAS
o 1'STT IN3KIUNSVYVIW WS/ HI 0TT1T0O 4V T (ISW)
o’ ’




5-2B

M1 ) Yl Viva ¥1 1 WWO3 13A31-01 01X06 A €0%1) D

- e e 81 Y ¥l ViVva ¥l 2 WWD3 13A3T-P1 01X06 A 204911 D

s o o MY 1 b ¥l ViVU 31 WWOD 13A3T-1H 01x06 A T0%TL D

ph LA Y B ViVQ W! WAWOD 13A31-1H 01X06 A 00%11 3

\\\\\\ I _ 4 930 0s2+ 2¢+  S/S 1 € dav 04 dW3l ¥3TJ11dWV ¥Md GNVE-S 1 9120L I

- B o . 4 930 052+ Ze+  S/S 1 € dv LF dW3l WIWX WV/JHA L %6101 2

3 930 052+ 2Z¢+ S/S 1 € dv VE] (INdIND) Y¥IANDdX GNVE-S diW31 1 61104 I

L s s/S 01 Z W)d NIGVD GNV 1INS-SISATYNVY Sv9 ¥ 80101 O

o 4 930 062+ 2¢+  S/S 1 € dv 04 (39v1S 1ND) YIANOEX UNVE-D dW3L 4 96001 I

3 930 052+ 2€+  S/S 1 1 dv LE] YIWX W3/3HA dW3l 1 69021 I

- Ss/s o1 Y 3IWId 0 GNV ¥ HDiINOW NOILPW 3dvl X €100L 2

o o 4 93@ 052+ 2¢+  S/S 1 € dv LWE] 39VXIVd YINBILIANDD TUNDIS dW31l 1 01001 3
SIINA_ HOIH  MB1  SYAS 359 dSI0 axnv W1 s e e e T

o NOT1VIDT 39NVY Viva ISNDdS3IY 9dIW  ALITIBISSIIIV NDT1d1¥2S3C¢ ANIWIYNSVIW a1l *SV3w

Z21-4 ze *ON 39vd NOTLVINSWNANLISNT ONV SNOTIVIINNWWRAD

Z -1 %961 ¥380120 21 14v¥230vdS ATND SINIW3UNSVIW 074 W31SAS

T T T T e FS 1T 1 INIWIESNSYIW WS/WI D110 dV (ISKW)



5-24

TTO=08 Aasuumg qUaWIINSBIN

S S 1,
H ; T ;
91.L mimm 282 0tg; 09 | 1 1T R, 6%2| 9 I 9TT| T1e TYIOL
P ! 0 UoTAEjuUsSUMIZSUL
9t -2 w Tt “ 1 9 T ¢z T ¢ ¢ 61 % SUOTYEOTHMINIOD -
— - 2 e e T s
ge 5 ) 0 | 0 0] 0 ge ; 82 0 HT | 1 £1318g MBID - S
——— — J ——— J P ; — p— _— ———
gL 22 | 9% 0 _ 9t 04 O A g | 2 0 02 Toaquo) uoIjoesy - Y
| 0 0 0 -
W LT | €T 0 | E1 “ T¢ 12 0 LT uotstndoad - 4
m 1 XgoTouyosd,
€T _ £ €1 0T | O 0 € Y 0 0 0 JUSTTd - M
L9 6 |0 0 0 0| o 9 | w2 | o IR TOI3U0D
] uo14ezITIqe3s - H
l TUOTIET LABN
e 7S | 9 9 0 o| o QL | e | T €z | ot B SoUBPTNY - D
Tox3uo)
1€ 62 |0 0 0 0 0 ¢ e | O 0 62 TBJUSUUOITAUY =
6 .6 0 0 0 0 0 6 T Y o] T SuTlpue] U3JBd = A
TH 6 |0 0 0 0 0 TH 2 0 g | L adeosy youne] =
6L | 99 |¢ o |¢€ Ol o | oL |aL|o 6 |1 T80TI308TE - D
902 #T | o002 061 | 2 0 8 9 0 0 0 9 S2aN30NIS - ¥V
Tej0l 1901 TB305 ¥l Wi/ juesd Teuy Tejol dsiq IS0 JUSAE  TBUY wosAsqng
s£g wd [¢X1 Wvd Wod WOod
B sBaW dO




6.0 TELEMETRY LOADING SCHEDULE

(To be added at a later date)
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7.0 TELEMETRY MODIFICATION KIT

This kit will be added to the service module subsequent to
manufacturing completion of the service module. It is required

to telemeter back additional measurements from the service module
and the LEM adapter. The column headings are as defined in section
3.0 with the addition of the abbreviation SMTM in the telemetry
column representing service module telemetry.
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8.0 FIGURES

8-1



8-2

NOTES:

ALL DIMENSIONS ARE IN INCHES.
ALL DIMENSIONS ARE APPROXIMATE.
DRAWING IS NOT TO SCALE.
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{a) Liftoff configuration

Figure I-Mission 202 vehicle
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Figure | .-Continued



8-4
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APPENDIX A

ENGINEERING UNITS ABBREVIATIONS

AC Alternating Current
AMP Amperes

B/F/S BTU Per Square Foot Per Second
CCM Cubic Centimeters

CC/M Cubic Centimeters per Minute
CFM Cubic Feet per Minute
M Centimeters

CPsS Cycles per Second

DB Decibels

DC Direct Current

DEG Degrees

DEG C Degrees Centigrade

DEG F Degrees Fahrenheit
DEG/S Degrees per Second
FPS Frames per Second
FT/S Feet per Second

FT/S2 Feet per Second Squared
FT-TN Foot-Ton

G Gravitational Unit

GAL Gallons

GND Ground

GPM Gallons per Minute

GPS Gallons per Second

IN . Inches

INH20 Inches of Water

IN/IN Inch per Inch

IN-IB Inch-Pounds

IN/S : Inches per Second

KC Kilocycles

KLB Kilopounds

KP/S Kilopulses per Second
IB Pounds

IB/FT2 Pounds per Square Foot
LB/HR Pounds per Hour

LB/s Pounds per Second

M Meters

MAMP Milliamperes

MC Megacycles

MMHG Millimeters of Mercury
MS Milliseconds '
MV Millivolts

MVDC Millivolts Direct Current



MV/M

PCNT
PH
PPS
PSF
PSI
PSTA
PSID
PSIG
PVAC
RMS

R/s2
SEC
SFT2
SLUG
s/s
UAMP
UI/IN
Us

VAC
VIC

VRMS

Millivolts pe
Millivatos PeF Meter

Percent

Hydrogen ION Concentration
Pulses per Second

Pounds per Square Foot

Pounds per Square Inch

Pounds per Square Inch Absolute
Pounds per Square Inch Differential
Pounds per Square Inch Gauge
Peak Volts Alternating Current
Root Mean Square

Revolutions per Minute

Radians per Second Squared
Seconds

Slug-Feet Squared

Slugs

Samples per Second
Microamperes

Microinches per Inch
Microseconds

Microwatts

Volts Alternating Current
Volts Direct Current

Volts Peak

Volts Root Mean Square

Watts




